Chondrogenesis of mesenchymal stem cells and dedifferentiated chondrocytes by transfection with SOX Trio genes.
In this study, bone marrow-derived mesenchymal stem cells (MSCs), adipose-derived mesenchymal stem cells (ASCs) and dedifferentiated chondrocytes were transfected with SOX5, 6, and 9 genes (SOX Trio) and grown under pellet culture conditions (encapsulated in a fibrin hydrogel) to evaluate the chondrogenic potential in vitro and in vivo. RT-PCR, real-time quantitative PCR (qPCR), histology, and immunohistochemical assays were performed to determine the chondrogenic potential of the stem cells and dedifferentiated chondrocytes. Chondrogenic genes and proteins were more highly expressed in SOX Trio-expressing cells than in untransfected cells. In addition, not only specific genes and proteins, but cartilage-forming tissues were observed in nude mice transplanted with fibrin hydrogel encapsulated SOX Trio-expressing MSCs, ASCs, and dedifferentiated chondrocytes. Both in vitro and in vivo analyses revealed that fibrin hydrogel encapsulated cultured or transplanted cells transfected with the SOX Trio successfully differentiated into mature chondrocytes and could be used for the reconstruction of hyaline articular cartilage.